Objective: This study aimed to determine HIV/AIDS knowledge level, attitudes toward individuals living with HIV/AIDS and to explore the relationship between HIV/AIDS knowledge and attitudes among African American undergraduates in Jackson, Mississippi. Methods: A cross-sectional method was used in this study. A total of 400 students were randomly selected from Jackson State University undergraduate students. Data were collected by using a
INTRODUCTION
Human immunodeficiency virus (HIV) remains a major public health threat that has claimed over 34 million lives globally [1, 2] . United Nations Program on HIV/AIDS (UNAIDS) estimated that 37.9 million individuals were living with HIV globally, with 1.7 million new HIV infections and 770, 000 thousand AIDS-related deaths in 2018 [1, 2] . The Centers for Disease Control and Prevention (CDC) estimates that about 1.2 million individuals are currently living with HIV in the United States (U.S.) [3, 4] . African Americans are disproportionately affected by HIV/AIDS burden in the U.S. Despite representing about 13% of the U.S. population, African Americans had the highest rate of HIV diagnoses and accounted for 43% of HIV diagnosed in 2017 [3, 5] . CDC estimates that among African American men, most new HIV diagnoses occur among gay and bisexual men in the U.S. CDC estimates that approximately one in twenty African American men, and one in two African American gay and bisexual men in the U.S. will receive a diagnosis of HIV during their lifetimes [3, 5] . In 2017, African American women accounted for 59% of new HIV diagnoses among women, and the rate of new HIV diagnoses is 15 times higher than the rate among Caucasian women and five times higher than the rate among Latino women [3, 6] . HIV infection rate is more pronounced among African American men than women. CDC estimates that about 73% of African Americans who received HIV diagnosis were men and 26% were women in 2017 [7] . This high rate of HIV infection among African American men is being driven mainly by gay and bisexual men. It is estimated that 60% of African Americans who received HIV diagnosis in 2017, were gay or bisexual men [7] . It is disturbing that some African American men who have sex with men (MSM) believed there is a cure for HIV infection that will soon be made available to the general public [3, 7, 8] . Such misinformation and misconception among African American MSM could undermine and mitigate HIV/AIDS awareness and prevention campaigns among such vulnerable groups of African Americans [3] . This disproportionate HIV infection burden among African Americans underscores the need to curtail and eliminate this disease and various negative attitudes associated with it.
Although HIV and other sexually transmitted diseases (STDs) affect individuals of all ages, HIV and other STDs have taken a heavy toll on young people in the U.S. Impact of HIV/AIDS among African Americans is more pronounced when examining its presence among younger African Americans under the age of 25 years. Youth aged 13 to 24 accounted for 21% of new HIV diagnoses in the United States in 2017 [9] . CDC estimates that 51% of young people aged 13-24 who were living with HIV, do not know their HIV status. Young people aged 13-24 also represents the highest rate of undiagnosed HIV in any other age group in the U.S. [3, 10] . African American young adults, ages 13-24, represented 52% of new HIV diagnoses in that age group in 2017 [6] . Most African American undergraduate students fall within the age range of people most affected by HIV infection in the U.S. Any educational training is given to this age group, without protecting them from HIV infection may be a wasted effort [3, 11] . Young undergraduate students are constantly exposed to various forms of sexual risk behaviors. These exposures usually occur during the transition period from high school to university as freshmen or as returning students in various universities across the U.S. [2, 12] . These constant exposures to sexual risk behaviors also make undergraduate students more vulnerable to HIV infections. Despite this high rate of HIV infection among youth aged 13 to 24, it is estimated that young people were the least likely to be aware of their infection status compared to any other age group [7] . CDC estimates that youth ages 15-24 make up just over one-quarter of the sexually active population, but this age group accounted for half of the 20 million new STDs that occur each year in the U.S. [2, 13] . HIV infection rates among this age group would continue to rise unabated if no effective and youth-friendly interventions were implemented [13] . More young males than young females were infected with HIV in 2017. CDC estimated that 87% of youth who received HIV diagnosis in 2017 were young men and 13% were young women [9] .
Studies have shown that increased HIV knowledge may be an initial step towards sexual risk behavior change among young people [2, 11, 14, 15] . In preparing our young people for adult life ahead of them, education remains an excellent tool for transmitting HIV/AIDS knowledge that will prevent HIV infection among this vulnerable age group. A well-planned education about HIV and sexuality increases knowledge, better skills, and a rise in positive attitudes that can reduce risk behaviors among young people [2, 16] . HIV/AIDS knowledge can serve as a useful tool and guide on policy formulation and intervention in a fight to reduce the prevalence of HIV and other STDs in universities [2, 11] . Young people are valuable resources for any society; thus, they should be armed with adequate HIV/AIDS preventive information to save this vulnerable group from falling prey to this vicious infectious disease. Considering the fact there is still no cure for this disease, assessing these undergraduate students' HIV/AIDS knowledge will provide vital information on the students' knowledge and possible misconceptions of this disease. A similar study conducted by Premadasa and colleagues found that 75% of their study participants had low knowledge about HIV/AIDS, some misconceptions about modes of HIV infection transmission and negative attitudes toward people living with the disease [15] . Effective youth-friendly HIV/AIDS awareness programs can prevent HIV/AIDS knowledge gaps and intolerant attitudes toward individuals living with this disease.
Since the inception of the HIV epidemic, stigma and discrimination have associated with the disease [3] . Stigma and discrimination associated with HIV infection have not only compromised the fight against the disease but have also compounded the effects of the epidemic and prevented access to quality healthcare services over the years [3, 17] . Stigma is any harmful societal phenomenon that begins when a specific trait or group is labeled and linked to negative stereotypes, leading to status loss and discrimination [3, 18] . Some of the HIV-related stigmas are negative feelings, beliefs, and attitudes towards people living with the disease [3, 12] .
Discrimination can be described as an act or behavior that has the intention or effect of impairing the fundamental human rights and limits access to health care and services [3, 19] . HIV-related stigma and discrimination are associated with several negative consequences such as societal rejection, depression, low self-esteem, and thoughts or acts of suicide [3, 20] . HIV-infected individuals are considered as social outcasts in some societies [3, [21] [22] [23] . HIV/AIDS-related stigma and discrimination are worsened by negative attitudes and the belief that people with HIV/AIDS are justifiably punished for their bad lifestyles [3, 24] . Individuals living with HIV/AIDS are under constant fear of stigma, threats and rejection from society, friends, and family members. Studies have shown that people living with HIV/AIDS stand to lose their social place of belonging, lose their shelter, and job security [3, 20, 25] . Poor knowledge of the disease, HIV/AIDS misconceptions and intolerant attitudes relating to HIV/AIDS can affect the ability of friends, family members and health caregivers in providing quality care for HIV positive patients [3, 25] . Stigma and discrimination toward HIV positive students have been found to increase their chance of experiencing violence such as physical assault, bullying, teasing, and harassment when compared with other students in their schools [3, 26] . HIV positive African Americans may denial and hide their status due to fear of stigma and discrimination. Some HIV positive African Americans think disclosing their HIV status may create stressful situations and shame that may cause them to lose their family support and health care provision [3, 21, 23] . Individuals living with HIV/AIDS have the right to non-discrimination and should be treated with respect and dignity [3, 19] .
The negative stereotypes and discriminations toward HIV positive young African Americans remain public health challenges facing HIV prevention within marginalized and stigmatized African American communities [3, 26] . Studies have shown that misconceptions relating to HIV/AIDS among young people can mitigate the fight against this disease. Some of these misconceptions include that HIV infection can be transmitted through insect bites, sharing of clothes and a public toilet with HIV positive individuals [2, 3, [27] [28] [29] [30] . These important HIV misconceptions, HIV knowledge gaps and intolerant attitudes among young people underscore the need for HIV prevention education programs that will keep young adults well informed about the disease. Despite these various misconceptions of HIV infection, poor HIV knowledge, and negative attitudes, only few epidemiological studies have examined knowledge and attitudes toward HIV/AIDS among African American undergraduate students. Thus, we assessed knowledge and attitudes toward HIV and AIDS among undergraduate students at a historically black university will provide strong empirical evidence among this age group of African American undergraduate students.
MATERIALS AND METHODS

Study Area and Design
This was a cross-sectional study conducted from January 10, 2016 to September 30, 2016. The study participants were randomly selected among undergraduate students of Jackson State University (JSU). The inclusion criteria for the study participants were as follows: (1) must be freshman, sophomore, junior or senior undergraduate students of JSU; (2) being at least 18 years of age; (3) giving consent to participate in the research; and (4) must be an African American undergraduate student at JSU. JSU is located at City of Jackson. At the time of this study, JSU had about 9,000 undergraduate students, fourth largest institution of higher learning in Mississippi State and fourth largest Historically Black Colleges and Universities (HBCUs) in the U.S. [3, 31] . Jackson is the capital of Mississippi.
By using the formulas of Michel and Talbot, a minimum sample size of 369 was calculated [3, 32, 33] . The sample size of this study was increased to 400 students to allow for nonresponse. After obtaining permission and approval of the students' lecturers, the students were informed and encouraged to participate in the study. Those undergraduate students who agreed to participate in the study were given informed consent letters to sign before participating in the study.
The study questionnaires were only given to those students who have signed the informed consent letters at the end of their scheduled class session. Completed questionnaires were retrieved from the students after the session.
Data Collection
The study instrument was a self-administered questionnaire composed of three parts. 1) Composed of student's demographic background, 2) on HIV/AIDS knowledge, and 3) on attitudes toward individuals living with HIV/AIDS. This study questionnaire item was adopted and modified for this study from the World Health Organization [33] and included additional items that were identified from a literature review. The study questionnaire was validated after a draft was given to a group of JSU undergraduates for feedback. Those students were not included in these final study participants. The validation test showed that Cronbach's alpha was 0.78 for HIV/AIDS knowledge and 0.72 for attitudes toward individuals living with HIV/AIDS. Cronbach's alpha coefficient values range from 0-1, with coefficient values closer to 1.0 indicating higher internal consistency [3, 34] . HIV/AIDS Knowledge was assessed using items in the questionnaire that included HIV infection transmission, predisposing sexual risk behaviors and practices, symptoms of HIV and AIDS, and methods for preventing HIV infection. Attitudes toward individuals living with HIV/AIDS were assessed using items in the questionnaire which included isolation of people living with the disease, HIV patients as paying the price of their immoral lifestyles and whether students with HIV/AIDS should attend regular schools.
Scoring
Each correct response from participants was given a score of 1, and a wrong or unsure response from participants was scored 0. The total HIV/AIDS knowledge scores ranged between 0-21. HIV/AIDS knowledge scores from 0 to 10 were considered poor knowledge regarding HIV/AIDS, while a total score more than ten were considered as having good knowledge regarding HIV/AIDS. Attitudes toward people living with the disease were assessed using a 10-item questionnaire, where attitude scores between 0 to 5 were considered as a negative attitude toward people living with HIV/AIDS, and scores 6 to 10 were considered as a positive attitude toward people living with HIV/AIDS.
Data Analysis
Data were analyzed with SAS® 9.3 statistical software (SAS Institute Inc., Cary, NC, 2012). Descriptive statistics were used for background variables like age, sex, and other variables in the questionnaire. Associations between variables were measured and tested using chi-square. Pearson's Chi-square was done to establish an association between knowledge and attitudes. A significance level of α=0.05 was taken for analysis in this study.
RESULTS
Students' Profile
A total of four hundred JSU undergraduate students participated and completed the questionnaire. The mean age of the 400 study participants was 21.9 years, standard deviation ± 5.7 years and age ranged from 18 to 57 years ( Table 1) . A total of 141 (35.2%) were male undergraduates, and a total of 259 (64.8%) were female undergraduates. The participants of this study were all African American undergraduate students at JSU. Regarding religious demography of the participants of the study, 88.3% were identified as Christians, and 11.7% were identified as Non-Christians (Table 1 ).
Knowledge about HIV/AIDS
The results of data analysis showed that more than 97% of the respondents knew that HIV could be transmitted via unprotected sexual intercourse, through infected semen, sharing unsterilized needles and sharps. More than 90% of the study participants knew that HIV could be transmitted through vertical transmission from infected mother to child and by receiving infected blood. About 71% of students thought that consistent use of a condom during sexual intercourse could prevent HIV infection transmission. Whether HIV infection affects the immune system of infected patients, about 93% gave an appropriate response to the question; and about 88% indicated that HIV is already a pandemic disease. The question whether HIV and AIDS have the same clinical manifestations in patients, about 35%, gave an appropriate response. About 75% of the respondents knew that untreated sexually transmitted diseases increase the risk of HIV infection, about 95% indicated that having multiple sex partners can increase the risk of acquiring HIV infection, and about 48% indicated that avoiding alcohol and other drug abuse can reduce the risk of HIV infection. About 87% of the students indicated that HIV infection could be prevented through sexual abstinence, and about 15% of participants did not know that HIV is a type of virus. This study revealed some misconceptions relating to HIV and AIDS, with about 55% of students indicated that HIV could spread through insects or mosquito bites, and about 6% believed that HIV-positive people could be recognized through their facial appearance. Four percent of the students indicated that HIV does not affect young people, and about 19% of participants indicated that there was a cure for AIDS. Twenty percent of students indicated that HIV could spread from sharing bathrooms and clothes, and about 22% of the respondents indicated that HIV could spread by sharing public toilets with infected individuals.
The overall mean HIV/AIDS knowledge score for the 400 students in this study was 16.7 ± 2.8. When the sample was stratified into poor knowledge (scores of 0-10) and good knowledge (scores of [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] , about 94% of male respondents and about 98% of the female respondents had good knowledge about HIV and AIDS in this study ( Table 3 ). The result also revealed that there was no significant difference between the HIV/AIDS knowledge of the male and female undergraduates in this study (χ2 =3 .05; P = 0.08).
Attitudes towards HIV/AIDS
Data analysis of attitudes toward individuals living with HIV/AIDS results revealed that most students had a positive attitude (87.8%). However, about 12.2% of the students of the survey had some form of negative attitudes toward individuals living with HIV/AIDS. The result further showed that about 29.5% of the respondents believed that AIDS diagnosed patients are paying the price of their past immoral lifestyles, and about 23% of the students indicated that HIV/AIDS patients should be isolated from everyone. Over 7% of the respondents indicated that HIV infection only affects individuals with immoral lifestyles. On the willingness to buy stationeries from HIV infected person, about 33% disagreed; and about 29% of students favored that HIV/AIDS patients should not eat with same plates with HIV negative individuals. It is encouraging that 96.5% of the students were willing to share reading materials or be in an academic discussion group with an HIV infected student. On the question whether HIV/AIDS patients should attend the same school with others not infected with the disease, about 6.2% recommended that HIV/AIDS patients should not be allowed to attend same school with students not infected, and about 23.7% of students were willing to share the same public toilet with an people living with HIV/AIDS. About 96% of the study participants agreed that HIV positive tested individuals should seek further medical care, and about 97.5% agreed that people should be encouraged to undergo voluntary counseling and testing (VCT).
The total mean score for attitudes of the students in this study was 7.7 ±1.9. When the sample was stratified into a negative attitudes group (scores of 0-5) and positive attitudes group (scores of 6-10), a total of 87.8% of the students of this study had positive attitudes toward individuals living with HIV/AIDS (Table 5) . 
HIV= human immunodeficiency virus; AIDS = acquired immune deficiency syndrome; VCT = voluntary counseling and testing; n = Number of students; % = Percentage
There was a significant difference between the attitudes of male and female participants in this study (χ2 = 9.6; P =0.002). More female than male respondents reported having positive attitudes toward people living with HIV/AIDS, and more male than female respondents reported having negative attitudes toward people living with HIV/AIDS as shown in Table 6 . 
Association between Knowledge and Attitudes
Data analysis showed that level of knowledge significantly contributed to level of positive attitudes as shown in Table 7 . The result showed significant association between good knowledge of HIV/AIDS and positive attitudes of undergraduate students (p= 0.019, Pearson's χ2 = 7.431) in this study.
DISCUSSION
This study has succeeded in providing more empirical pieces of evidence about HIV/AIDS knowledge and attitudes of undergraduate students toward people living with the disease. This study results showed that most students had a high HIV/AIDS knowledge. The HIV/AIDS knowledge result of this study is much higher than a similar study result conducted among students in Xinjiang, China. Their study also found that most of their respondents had a high HIV/AIDS knowledge [27] . However, comparisons of both studies should be treated with caution, as different assessment questionnaires and population samples were used. This study observed a relatively small gap of knowledge and some misconceptions regarding modes of transmission of HIV infection and precautions among study participants. The higher HIV/AIDS knowledge scores observed in this study participants may be attributed to better education, suggesting the potential positive impact of health education programs. There was an association between good knowledge of the disease and positive attitudes toward HIV/AIDS patients in this study. A longitudinal survey in Greece where 15 years of continuous health education campaign significantly increased HIV/AIDS knowledge and positive attitudes toward people living with the disease among participants of their study [35] . In contrast, poor HIV/AIDS knowledge may lead to an increase in stigmatization, intolerant and unnecessary concerns regarding interaction with individuals living with the disease [36] .
Some students in this study lacked basic HIV/AIDS knowledge in certain vital areas. This was demonstrated by some students not recognizing sexual abstinence as a means of preventing HIV infection, and some considered AIDS as a curable disease. It is equally disturbing that some respondents in this study still believed that HIV does not affect young people, and some indicated that they could identify HIV infected individuals by looking at the person's facial appearance. A similar study found that many youths tend not to perceive themselves to be at risk for HIV infection or other sexual transmitted disease [2, 12] . They also found that some of the study participants with good knowledge of HIV/AIDS risk do not see the need to practice safe sex, and often downplay the possible risk of HIV infection [2, 12] . Some of the HIV infection misconceptions observed in this study include the erroneous belief that HIV infection can be transmitted through sharing of clothes with HIV positive individuals, sharing the same toilet with people living with HIV/AIDS and that the disease can be transmitted through insect bites. Previous studies reported similar HIV/AIDS knowledge gaps and the disease misconceptions [2, [27] [28] [29] [30] . While it is encouraging to note that most students in this study showed high levels of HIV/AIDS knowledge. However, it is disturbing that some students were not aware that other sexual transmitted diseases will increase the risk of acquiring HIV infection. This finding is consistent with similar previous studies [2, [27] [28] [29] [30] . There was no significant difference in HIV/AIDS knowledge between male and female participants of this study. It is possible that lesseducated youths may even have greater HIVAIDS knowledge gaps and more misconceptions about the disease. It is imperative that HIV prevention programs should be targeted toward all young adults, including less educated ones. As such comprehensive HIV preventive approach will eliminate HIV knowledge gaps and correct some of the misconceptions of this disease among these vulnerable youths.
Another important finding of this research study is some of the negative attitudes toward individuals living with the disease. Although most participants of this study had a positive attitude toward those living with the disease, indeed, it is disturbing that some of the students still intolerant towards people living with HIV/AIDS. Some of the respondents indicated that AIDS patients are paying the price for their previous immoral lifestyles, while some students believed that HIV/AIDS patients should be isolated totally from the rest of society. Some participants of this study strongly believed that HIV could only infect individuals who had lived immoral lifestyles and some recommended that HIV/AIDS patients should be prevented from attending the same school with others not infected by the disease. It is equally disturbing that the majority of the students were not willing to share the toilet with those living with the disease. Similar negative attitudes have been reported in several other studies around the globe [3, 30, 37, 38] . HIVrelated stigmatization has been shown to be a huge barrier preventing patients from seeking treatment and impediment to the fight against this disease [3, 39] . However, it noteworthy that most students were willing to share reading materials or be in the same academic discussion group with other HIV positive students. It is encouraging that most students disagreed that people living HIV/AIDS shouldn't eat with the same plates with individuals not infected with the disease. It is arguable that some of the positive attitude behaviors exhibited by students in this study may be attributed to good knowledge of HIV/AIDS. However, similar study has shown that adequate HIV/AIDS knowledge may not eliminate totally some of the negative attitudes and misconceptions associated with this disease [2, 3] .
This study showed a significant difference between the attitudes of male and female students. More male than female respondents reported having negative attitudes toward people with the disease. This finding is consistent with a similar study among undergraduate students at a Historical Black University [3] . This study findings simply underscore the need for youth-specific HIV awareness programs that encourage positive attitudes toward HIV positive individuals. A community-based HIV awareness and education campaign program in South Africa has set an interesting example in implementing HIV/AIDS prevention program success. This comprehensive HIV preventive program has led to an increase in the disease knowledge and reduced social stigma within the communities where this program has been implemented in South Africa [39] . To win the fight on HIV infection, it is uttermost important to decrease social stigma, provide social protection and improve the knowledge and attitudes of the public toward individuals living with the disease [3, 36, 40] . Therefore, this study suggests for a comprehensive approach in eliminating negative attitudes toward HIV/AIDS patients. The use of social media messages to reach targeted young audiences on HIV-related discrimination and stigmatization prevention should be implemented at various institutes of higher learning. This study findings have also provided vital information and guidance in creating youth-specific friendly messages and educational materials. The findings clearly demonstrated that the universities should provide health education programs on HIV/AIDS to increase the students' knowledge and positive attitudes towards HIV and AIDS patients. These knowledge gaps, misconceptions and intolerants toward HIV positive patients identified in this study should be addressed immediately in order to win this global fight on HIV/AIDS. Furthermore, this study suggests that undergraduate students cannot be considered as homogenous population for which one type of intervention will be effective.
Interventional programs for HIV prevention should be prepared in a manner of addressing different issues identified in this study [41, 42] .
STRENGTH AND LIMITATIONS OF THE STUDY
This study was only conducted among African American undergraduate students of a Historical Black University. It would have been better if students from more than one Historical Black Universities were evaluated. Because the study targeted only undergraduate students, the study findings, therefore, should not be generalized to all students in Historical Black Universities. This study was a cross-sectional study based on retrospective memory data collection, the possibility of memory recall bias or selective memory recall may have occurred. Another limitation of this study was the use of the crosssectional design that makes it difficult in differentiating cause and effect from the simple association. Finally, an assessment tool for this study was a self-administered questionnaire, which gives room for social desirability bias, considering the sensitive nature of this disease as young people may be reluctant to provide more sincere information about their sexual risk behaviors. These could have negatively impacted this study findings. However, the anonymity of assessment tools hopefully encouraged students to be unbiased in their responses. Strength of This study strength was a good response rate of 100% from students during this study survey. Despite some of these limitations, this research study has provided empirical data on HIV/AIDS knowledge and attitudes toward individuals living with the disease among these JSU undergraduate students.
CONCLUSIONS
This study revealed that misconceptions about the mode of HIV infection transmissions, HIV/AIDS knowledge gaps, and stigmatizing attitude towards HIV/AIDS patients continue to exist among undergraduate students at a Historical Black University. Although most students in this study demonstrated high levels of HIV/AIDS knowledge, however, some study participants lacked basic HIV/AIDS knowledge in certain vital areas. There were no gender differences for HIV/AIDS knowledge among the participants. Although the overall negative attitude score was low, it is disturbing to note that some of stigmatizing attitudes of respondents, especially the male students, as male students had more negative attitudes compared to female students. There was an association between good knowledge of the disease and positive attitudes toward HIV/AIDS patients. Anti-stigma communication strategies should be directed to reduce intolerant attitude towards people living with HIV/ in this study, eliminate HIV/AIDS knowledge gaps and various misconceptions about the disease. The use of drama and other forms of social media messaging platforms that are more appealing to young adults should be considered in this global fight against HIV and AIDS.
RECOMMENDATIONS
The results of this study provided important information to inform and develop university policies to address students' educational needs. Policies and interventions can be tailored to HIV/AIDS knowledge gaps, misconceptions and intolerant attitudes toward HIV positive patients identified in this study. Primary goal of such intervention should increase the competency of young people to prevent new HIV infections. This study suggests for more HIV prevention awareness programs through drama and various forms of social media messaging platforms that are more appealing to our young adults. In addition, health education through entertainment programs on HIV/AIDS and other STDs as an integral part of the university's curriculum. Finally, more recreational centers are needed on campuses to allow students to channel their energies towards sports and other forms of entertainment.
